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(57)  AnIC card connector is provided for connecting
an IC card having a terminal array and ejecting the card
from the connector. A support structure has a receptacle
for receiving the IC card for movement to a connecting
position. An elongated push rod is linearly movably
mounted on the support structure and is effective for
ejecting the IC card from its connecting position, the
push rod having an outer end. A push button is pivotally
mounted to the outer end of the elongated push rod for

movement between an inoperative position protruding
colinearly from the outer end of the push rod and an in-
operative position protruding angularly from one side of
the push rod. An elastic member is coupled between the
push rod and the push button for biasing the push button
toward its operative position. A latch is operatively as-
sociated between the push rod and the push button for
holding the push button in its inoperative position.
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Description

Field of the Invention:

[0001] This invention generally relates to the art of
electrical connectors and, particularly, to an IC card con-
nector assembly for connecting an IC card, such as a
memory card, in some form of IC card reader system.

Background of the Invention:

[0002] IC (integrated circuit) cards are known in the
art and contain intelligence in the form of a memory cir-
cuit or other electronic program. Some form of card
reader reads the information or memory stored on the
card. IC cards are used in countless applications in to-
day's electronic society, including video cameras,
smartphones, music players, ATMs, cable television de-
coders, toys, games, pc adapters and other electronic
applications.

[0003] Typically, an IC card includes a terminal array
for connection through an electrical connector to a card
reader system and then to external equipment. The con-
nector readily accommodates insertion and removal of
the card to provide quick access to the information and
program on the card. The card connector includes con-
tacts for yieldably engaging the terminal array of the
card.

[0004] Various IC card connectors include some form
of card eject mechanism whereby an IC card is simply
inserted into the connector, and the eject mechanism is
used to facilitate removal of the card from the connector.
For instance, the eject mechanism may include a pivot-
ally movable eject lever and a linearly movable push
member. The eject lever is engageable with the IC card
to eject the card from the card connector. The push
member may be an elongated push rod having an inner
end engageable with the eject lever and an exposed out-
er end. It is known to provide a push button mounted on
the outer end of the push rod. Typically, the push button
is pivotally mounted on the outer end of the rod for move-
ment between an operative position protruding coline-
arly from the push rod and an inoperative position pro-
truding angularly from one side of the push rod, using
friction interference between the push button and push
rod during such movement. The friction interference is
the sole means for holding the push button in its inop-
erative position. Unfortunately, such friction interference
does not provide any positive latching of the push but-
ton, and continual wear causes the push button to be-
come loose and difficult to use. The present invention is
directed to solving these and other problems and to pro-
vide improvements in such IC card connectors.

Summary of the Invention:

[0005] An object, therefore, of the invention is to pro-
vide a new and improved IC card connector for connect-
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ing an IC card having a terminal array and ejecting the
card from the connector.

[0006] Inthe exemplary embodiment of the invention,
the IC card connector includes a support structure hav-
ing receptacle means for receiving the IC card for move-
ment to a connecting position. An eject mechanism is
movably mounted on the support structure and is en-
gageable with the IC card to eject the card from its con-
necting position and includes a linearly movable push
member and a pivotally movable eject member. The
push member is provided by an elongated push rod hav-
ing an inner end engageable with the eject lever and an
outer end. A push button is pivotally mounted to the out-
er end of the elongated push rod for movement between
an operative position protruding colinearly from the out-
er end of the elongated push rod and an inoperative po-
sition protruding angularly from one side of the push rod.
Elastic means is coupled between the push rod and the
push button for biasing the push button toward its oper-
ative position. Latch means are operatively associated
between the push rod and the push button for holding
the push button in its inoperative position.

[0007] According to one aspect of the invention, the
elastic means comprises an elongated elastic member,
such as an elongated coil spring, stretched between the
push rod and the push button and having opposite ends
respectively fixed to the push rod and push button. The
elongated elastic member or coil spring is disposed in
a bore in each of the push rod and the push button. The
bores are mutually colinear when the push button is in
its operative position. The push button is pivotally
mounted to the outer end of the push rod on an axis
whereby the push button pivots to one side of the axis
in its inoperative position. The bores are located at an
opposite side of the axis, whereby the elongated elastic
member is stretched when the push button is in its in-
operative position. At least one of the push rod or push
button is splitin an area axially of the respective bore to
allow exposure of the bore.

[0008] According to another aspect of the invention,
the latch means includes a latch groove in one of the
push rod or push button and a latch projection on the
other of the push rod or push button. The latch groove
and latch projection are sized and relatively positioned
such that the latch projection snaps into latching en-
gagement in the latch groove when the push button is
moved to its inoperative position.

[0009] According to a further aspect of the invention,
the push button is pivotally mounted on the outer end of
the push rod such that the push button overlies an outer
end of the IC card when the IC card is in its connecting
position and the push button is in its inoperative position
to hold the IC card in the connecting position.

[0010] Other objects, features and advantages of the
invention will be apparent from the following detailed de-
scription taken in connection with the accompanying
drawings.
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Brief Description of the Drawings:

[0011] The features of this invention which are be-
lieved to be novel are set forth with particularity in the
appended claims. The invention, together with its ob-
jects and the advantages thereof, may be best under-
stood by reference to the following description taken in
conjunction with the accompanying drawings, in which
like reference numerals identify like elements in the fig-
ures and in which:

FIG. 1 is a perspective view of an IC card connector
according to the prior art;

FIG. 2 is a perspective view of an IC card connector
according to the invention;

FIG. 3 is an enlarged perspective view of the outer
end of the push rod, with the push button in its in-
operative position;

FIG. 4 is an exploded perspective view of the outer
end of the push rod and the push button;

FIG. 5is a view similar to that of FIG. 3, but with the
top split portions of the outer end of the push rod
and the push button shown in phantom; and

FIG. 6 is a view similar to that of FIG. 5, but with the
push button in its operative position.

Detailed Description of the Prior Art and the
Preferred Embodiment:

[0012] Referring to the drawings in greater detail, and
firstto FIG. 1, an IC card connector, generally designat-
ed 10, is shown according to the prior art. The connector
includes a support structure, generally designated 12,
mounted on a printed circuit board 14. The support
structure mounts a connector 16 which has a plurality
of contacts 18 which yieldably engage a terminal array
on the bottom, front side of an IC card 20. The contacts
are electrically connected to appropriate circuit traces
on the top of printed circuit board 14.

[0013] IC card 20 is inserted into support structure 12
in the direction of arrow "A" (Fig. 1) until the IC card
reaches an inner connecting position whereat the termi-
nal array on the bottom, front side of the IC card engages
contacts 18 of connector 16. An eject mechanism is
movably mounted on support structure 12 and is en-
gageable with the IC card to eject the card from its con-
necting position. Specifically, the eject mechanism in-
cludes a linearly movable push rod 22 and a pivotally
movable eject lever 24. The push rod is linearly, recip-
rocally movable in the direction of double-headed arrow
"B". Lever 24 includes a first end 24a for engaging the
front edge of IC card 20 to eject the card from its con-
necting position. A second end 24b of the eject lever is
engageable with a distal end 22a of push rod 22. There-
fore, when the push rod is pushed linearly inwardly in
the direction of arrow "A", distal end 22a of the push rod
pivots eject lever 24 to effectively eject IC card 20 from
its connecting position.
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[0014] Prior art connector 10 includes a push button
26 pivotally connected to a proximal end 22b of push
rod 22. The push button is shown in FIG. 1 in an oper-
ative position protruding colinearly from proximal end
22b of push rod 22. In this position, an operator pushes
on the push button in the direction of arrow "C" to linearly
move the push rod and eject the IC card, as described
above. The push button is pivotable to an inoperative
position to one side of the push rod and is held thereat
by afriction orinterference fit. In essence, while the push
button may be held in its operative position by various
detents, movement of the push button from its operative
position to its inoperative position is done through an
interference fit, and the push button is held in its inop-
erative position using the friction of interference be-
tween the push button and the push rod. The push but-
ton is moved totally by manual manipulation. Problems
continue to be encountered with such arrangements be-
cause the interference fit between the push button and
the push rod becomes worn during repeated usage and,
eventually, becomes loose and cannot be held in its in-
operative position. The present invention is directed to
solving these problems and providing improvements in
such an IC card connector.

[0015] FIG. 2 shows an IC card connector, generally
designated 30, according to the invention. The connec-
tor is provided for connecting an IC card 20 having a
terminal array on a front, bottom side thereof, as at 20a.
Connector 30 has means for effectively ejecting IC card
20 from the connector.

[0016] More particularly, IC card connector 30 in-
cludes a support structure, generally designated 32,
which defines a receptacle 34 for receiving IC card 20
inserted into the connector in the direction of arrow "A".
Side channels 36 guide the IC card into the connector.
Support structure 32 is mounted on a printed circuit
board 38 which includes circuit traces on the top side
thereof.

[0017] Support structure 32 mounts a connector 40
having contacts 42 which yieldably engage the terminal
array at 20a of IC card 20. Contacts 42 are electrically
coupled to the circuit traces on printed circuit board 38.
A leading edge 20b of IC card 20 is inserted into a slot
40a of connector 40, as guided by a pair of side channels
40b of the connector which receive the side edges of
the IC card.

[0018] Generally, and eject mechanism is movably
mounted on support structure 32 and is engageable with
leading edge 20b of IC card 20 to eject the card from a
connecting position whereat the leading edge of the
card is disposed in slot 40a of connector 40, with the
terminal array on the IC card engaging contacts 42 of
the connector. This eject mechanism includes a pivotally
mounted eject lever 44 having a first end 44a for engag-
ing leading edge 20b of IC card 20 to eject the IC card
from its connecting position. The eject lever has a sec-
ond end 44b which is engageable with a distal end 46a
of a linearly movable, elongated push rod 46. The push
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rod is linearly, reciprocally mounted within an arm por-
tion 32a of support structure 32, for reciprocal move-
ment in the direction of double-headed arrow "B".
[0019] In operation, when push rod 46 is pushed in-
wardly in the direction of arrow "C", the interengagement
of distal end 46a of the push rod with second end 44b
of eject lever 44 causes the first end 44a of the eject
lever to engage leading edge 20b of IC card 20 and eject
the IC card from its connecting position.

[0020] Referring to FIG. 3 in connection with FIG. 2,
a push button 48 is pivotally mounted, as at 50, to an
outer end 46b of push rod 46. Push button 48 is pivotally
movable on the outer end 46b of the push rod for move-
ment between an operative position shown in FIG. 2 to
an inoperative position shown in FIG. 3. In the operative
position of push button 38 shown in FIG. 2, the push
button protrudes colinearly from the outer end of the
elongated push rod. In the inoperative shown in FIG. 3,
the push button protrudes angularly from one side of the
outer end 46b of the push rod.

[0021] Generally, elastic means are coupled between
outer end 46b of push rod 46 and push button 48 for
biasing the push button toward its operative position
shown in FIG. 2. More particularly, the elastic means is
provided by an elongated elastic member 50 which, in
the preferred embodiment, comprises an elongated coil
spring which is stretched between push button 48 and
outer end 46b of the push rod. The coil spring is mounted
internally of the respective structures so that the coil
spring is completely hidden as seen in FIG. 2, and the
coil spring is only partially exposed in the inoperative
position of the push button as seen in FIG. 3.

[0022] In order to mount the coil spring internally of
the structures, push button 48 is split to define push but-
ton halves 48a. The inside faces of the push button
halves are grooved to define a bore 52 for receiving one
end 50a of the coil spring. The outer end 46b of the push
rod also is split to define a pair of end halves 54. The
inner faces of the end halves are grooved to define a
bore 56 which receives a second end 50b of coil spring
50. The coil spring is assembled in grooves 52 and 56,
with the opposite ends 50a and 50b of the coil spring
appropriately fixed at the dead ends of the grooves,
such as by an appropriate adhesive. Therefore, the re-
mainder of the length of the coil spring is capable of ex-
panding and contracting. When push button 48 is in its
operative position protruding colinearly from outer end
46b of push rod 46, bores 52 and 56 are mutually colin-
ear as seen in FIGS. 4 and 6. When the push button is
moved to its inoperative position shown in FIGS. 3 and
4, coil spring 50 is stretched and, thereby, biases the
push button back toward its operative position. If the
push button is unlatched (as described hereinafter), coil
spring 50 is effective to automatically rotate push button
48 to its operative position shown in FIGS. 2 and 6. With
coil spring 50 secured within bores 52 and 56, push but-
ton halves 48a and end halves 54 can be appropriately
adhered together to close the coil spring within the
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bores.

[0023] Push button 48 is pivotally mounted to outer
end 46a of the push rod by means of a pivot shaft 60
which extends through a hole 62 in the bottom push but-
ton half 48a and a hole (not visible in the drawings) in
bottom end half 54. The push button is guided in its piv-
otal or rotational movement by a pair of arcuate wings
64 projecting longitudinally from end halves 54 into a
pair of arcuate recesses 66 in the top and bottom sur-
faces of push button halves 48a.

[0024] Generally, latch means, generally designated
68, are operatively associated between outer end 46b
of push rod 46 and push button 48 for holding the push
button in its inoperative position shown in FIGS. 3 and
5. More particularly, latch means 68 is provided by a
latch groove 70 formed in each of the end halves 54 of
outer end 46b of the push rod. A latch projection 72 is
provided on each push button half 48a of push button
48. Latch projections 72 are out of engagement with
latch grooves 70 when push button 48 is in its operative
position as seen in FIGS. 2 and 6. Latch projections 72
are in latching engagement with latch grooves 70 when
the push button is in its inoperative position shown in
FIGS. 3 and 5. The latch grooves and latch projections
are sized and relatively positioned such that the latch
projections snap into latching engagement with the latch
grooves when the push button is moved to its inopera-
tive position of FIGS. 3 and 5. Therefore, latch means
68 is effective to positively hold the latch button in its
operative position, rather than relying on any type of in-
terference or friction fit as in the prior art.

[0025] When latch button 48 is in its inoperative posi-
tion as shown in FIGS. 3 and 5, the latch button will over-
lie a rear edge 20c of IC card 20 when the IC card is in
its connecting position. Therefore, the push button, in
its inoperative position, performs a dual function of hold-
ing the IC card in its connecting position.

[0026] Finally, and referring to FIGS. 4 and 6, push
button halves 48a have stop surfaces 76 and end halves
54 of outer end 46b of the push button have stop sur-
faces 78 which engage stop surfaces 76 to define the
operative position of push button 46 as seen in FIGS. 2,
4 and 6. Stop surfaces 76 and 78 are flat to stabilize
push button 48 in its operative position protruding colin-
early from outer end 46b of elongated push rod 46.
[0027] It will be understood that the invention may be
embodied in other specific forms without departing from
the spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be con-
sidered in all respects as illustrative and not restrictive,
and the invention is not to be limited to the details given
herein.

Claims

1. AnIC card connector for connecting an IC card hav-
ing a terminal array and ejecting the card from the
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connector, comprising:

a support structure having receptacle means
for receiving the IC card for movement to a con-
necting position;

an eject mechanism movably mounted on the
support structure and engageable with the IC
card to eject the card from its connecting posi-
tion and including a linearly movable push
member and a pivotally movable eject lever,
said push member comprising an elongated
push rod having an inner end engageable with
the eject lever and an outer end;

a push button pivotally mounted to the outer
end of the elongated push rod for movement
between an operative position protruding colin-
early from the outer end of the push rod and an
inoperative position protruding angularly from
one side of the push rod;

elastic means coupled between the push rod
and the push button for biasing the push button
toward its operative position; and

latch means operatively associated between
the push rod and the push button for holding
the push button in its inoperative position.

The IC card connector of claim 1 wherein said elas-
tic means comprises an elongated elastic member
stretched between the push rod and the push button
and having opposite ends respectively fixed to the
push rod and push button.

The IC card connector of claim 2 wherein said elon-
gated elastic member is disposed in a bore in each
of the push rod and the push button, the bores being
mutually colinear when the push button is in its op-
erative position.

The IC card connector of claim 3 wherein said push
button is pivotally mounted to the outer end of the
push rod on an axis whereby the push button pivots
to one side of the axis in its inoperative position, and
said bores are located at an opposite side of the
axis whereby the elongated elastic member is
stretched when the push button is in said inopera-
tive position.

The IC card connector of claim 3 wherein at least
one of said push rod or push button is split in an
area axially of the respective bore to allow exposure
of the bore.

The IC card connector of claim 2 wherein said elon-
gated elastic member comprises a coil spring.

The IC card connector of claim 1 wherein said latch
means comprises a latch groove in one of the push
rod or push button and a latch projection on the oth-
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10.

1.

12.

13.

er of the push rod or push button.

The IC card connector of claim 7 wherein said latch
groove and latch projection are sized and relatively
positioned such that the latch projection snaps into
latching engagement in the latch groove when the
push button is moved to its inoperative position.

The IC card connector of claim 1 wherein said push
button is pivotally mounted on the outer end of the
push rod such that the push button overlies an outer
end of the IC card when the IC card is in its con-
necting position and the push button is in its inop-
erative position to hold the IC card in said connect-
ing position.

An IC card connector for connecting an IC card hav-
ing a terminal array and ejecting the card from the
connector, comprising:

a support structure having receptacle means
for receiving the IC card for movement to a con-
necting position;

an eject mechanism movably mounted on the
support structure for ejecting the card from its
connecting position and including an elongat-
ed, linearly movable push rod having an outer
end;

a push button pivotally mounted to the outer
end of the elongated push rod for movement
between an operative position protruding colin-
early from the outer end of the push rod and an
inoperative position protruding angularly from
one side of the push rod; and

elastic means coupled between the push rod
and the push button for biasing the push button
toward its operative position.

The IC card connector of claim 10 wherein said
elastic means comprises an elongated elastic mem-
ber stretched between the push rod and the push
button and having opposite ends respectively fixed
to the push rod and push button.

The IC card connector of claim 11 wherein said
elongated elastic member is disposed in a bore in
each of the push rod and the push button, the bores
being mutually colinear when the push button is in
its operative position.

The IC card connector of claim 12 wherein said
push button is pivotally mounted to the outer end of
the push rod on an axis whereby the push button
pivots to one side of the axis in its inoperative posi-
tion, and said bores are located at an opposite side
of the axis whereby the elongated elastic member
is stretched when the push button is in said inoper-
ative position.
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The IC card connector of claim 12 wherein at least
one of said push rod or push button is split in an
area axially of the respective bore to allow exposure
of the bore.

The IC card connector of claim 11 wherein said
elongated elastic member comprises a coil spring.

An IC card connector for connecting an IC card hav-
ing a terminal array and ejecting the card from the
connector, comprising:

a support structure having receptacle means
for receiving the IC card for movement to a con-
necting position;

an eject mechanism movably mounted on the
support structure for ejecting the card from its
connecting position and including an elongat-
ed, linearly movable push rod having an outer
end;

a push button pivotally mounted to the outer
end of the elongated push rod for movement
between an operative position protruding colin-
early from the outer end of the push rod and an
inoperative position protruding angularly from
one side of the push rod; and

latch means operatively associated between
the push rod and the push button for holding
the push button in its inoperative position.

The IC card connector of claim 16 wherein said
latch means comprises a latch groove in one of the
push rod or push button and a latch projection on
the other of the push rod or push button.

The IC card connector of claim 17 wherein said
latch groove and latch projection are sized and rel-
atively positioned such that the latch projection
snaps into latching engagement in the latch groove
when the push button is moved to its inoperative
position.

The IC card connector of claim 16 wherein said
push button is pivotally mounted on the outer end
of the push rod such that the push button overlies
an outer end of the IC card when the IC card is in
its connecting position and the push button is in its
inoperative position to hold the IC card in said con-
necting position.
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